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Glycemic Control and Prevention of
Retinopathy in Japanese NIDDM Patients

A 10-year follow-up study
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OBJECTIVE — To examine glycemic control for the prevention of retinopathy in early diag-
nosed Japanese NIDDM patients.

RESEARCH DESIGN AND METHODS — There were 137 patients with NIDDM but
without retinopathy who first visited our facility from 1983-1985. Their age at diagnosis ranged
from 30-65 years, with a disease duration of <3 years. The optic fundi were examined at least
annually. The prevalence of retinopathy in the 10th year after registration in the study was com-
pared in four groups stratified by mean HbA,. values for 10 years. Multiple logistic regression
analysis was used to assess the relationship between retinopathy and covariates.

RESULTS — None of the patients with a mean HbA,. <6% had retinopathy. The prevalence
of retinopathy was 17.2% in the group with a mean HbA,. of 6~6.9%, 14.3% in the group with
amean HbA,  of 7-7.9%, 41.9% at a mean HbA . of 8-8.9%, and 54.8% when the mean HbA .
exceeded 9%. The prevalence of retinopathy increased with the increase in the mean HbA, val-
ues over 10 years (trend, P < 0.005). Multiple logistic regression analysis revealed that mean
HbA,, was the only significant risk factor for the development of retinopathy.
CONCLUSIONS — Our results support the concept that an early diagnosis and better con-
trol lessen the risk for the development of retinopathy in Japanese NIDDM patients.

ues <7% to prevent diabetic microan-

giopathy in patients with IDDM has
been emphasized by the Diabetes Control
and Complications Trial (DCCT) (1). The
Wisconsin Epidemiologic Study of Diabetic
Retinopathy (WESDR) (2), as well as the
U.K. Prospective Diabetes Study (UKPDS)
(3), also emphasized the importance of
glycemic control for preventing microan-
giopathy in patients with NIDDM. To exam-
ine the importance of glycemic control for
minimizing the development of retinopathy,
we have followed early diagnosed Japanese
NIDDM patients for 10 years.

The importance of achieving HbA, val-

RESEARCH DESIGN AND
METHODS — The subjects of this

study were diabetics who were admitted to

the Diabetes Center of Tokyo Women’s
Medical College and who met the following
criteria: I) the first visit to the Diabetes
Center was between 1 January 1983 and
31 December 1985, 2) age of the NIDDM
patients at the initial diagnosis of diabetes
was between 30 and 65 years, 3) the dura-
tion of diabetes was <3 years, 4) there was
no retinopathy at the first visit, 5) the
patient attended the Diabetes Center for 10
years, and 6) optic fundi was examined by
an ophthalmologist at least annually. The
diagnosis of NIDDM was made according
to World Health Organization criteria (4).
The duration of diabetes was estimated
from the time between the first diagnosis
and registration in this study. A total of
1,255 patients met the first four criteria.
Only 137 patienits (61 men, 76 women)
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ABMI, maximum BMI — BMI at registration; DCCT, Diabetes Control and Complications Trial.

met all six criteria and were included in the
data analysis. Their mean age at registration
was 49.9 = 8.3 years. The HbA, value was
measured at every visit using high-perfor-
mance liquid chromatography (HA8110,
Kyoto Daiichi Kagaku, Japan). The normal
range was 4.8-6.4%. The mean HbA,.
value, BMI, and blood pressure for each
patient were calculated from data obtained
each month. The mean HbA,, value of the
subjects was 9.6 + 3.0%, mean systolic
blood pressure was 131.0 + 21.3 mmHg,
mean diastolic blood pressure was 81.0 £
12.2 mmHg, and mean BMI was 23.5+7.2
kg/m2. The grade of retinopathy was
judged from the results of ophthalmologi-
cal examinations. Simple retinopathy cor-
responded to levels 21-53 and proliferative
retinopathy to levels 60-80 of the modified
Airlie House System (5).

Statistical analyses were carried out
using SAS/STAT software version 6 (SAS
Institute, Cary, NC). The Mantel-Haenszel x2
test (6) was used to evaluate the trend
toward the prevalence of retinopathy within
five groups, divided according to the mean
HbA, value over 10 years. To assess the rela-
tionship between the covariates and
retinopathy, we used multiple logistic regres-
sion analysis (7). A P value of <0.05 was
considered as statistically significant.

RESULTS — The prevalence of retinopa-
thy in the group with a mean HbA,. value
<6% was 0% (0/11). The prevalence of
retinopathy was 17.2% (5/29) in the group
with a mean HbA,. of 6-6.9%, 14.3%
(5/35) in the group with a mean HbA, of
7-7.9%,41.9% (13/31) at a mean HbA,. of
8-8.9%, and 54.8% (17/31) when the
mean HbA,, exceeded 9%. The prevalence
of retinopathy increased with the increase in
the mean HbA, value over 10 years (trend,
P < 0.005) (Fig, 1).

Multiple logistic regression analysis
revealed that the only significant risk factor
for the development of retinopathy in the
10th year was the mean HbA,. value over
10 years (P = 0.0149). No statistically
significant relationship was found between
retinopathy and sex, age at onset of dia-
betes, mean systolic blood pressure during
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HbA,  and prevention of retinopathy in NIDDM
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Figure 1—Prevalence of retinopathy in relation to the mean HbA,_ value for 10 years. In the group
with a mean HbA,, value of <6%, no patients had retinopathy. The prevalence of retinopathy increased
with the increase in the mean HbA . over 10 years (x? test for trend, P < 0.005).

the 10-year period, ABMI (maximum BMI
— BMI at registration in study), or the
HbA, value at registration (Table 1).

Eleven patients with a mean HbA,,
value <6% had been treated by diet only.
In the patient group with a mean HbA,,
value =9%, 1 had been treated by diet, 15
with an oral hypoglycemic agent, and 16
with insulin. In the group with a mean
HbA,, value between 6 and 6.9%, five
patients had simple retinopathy, and none
had proliferative retinopathy. Of 31 patients
with a mean HbA,. value =9%, 11 had
simple retinopathy and 6 had proliferative
retinopathy.

CONCLUSIONS — The DCCT re-
search group recommended that the mean
HbA,, value should be kept below 7% to
prevent retinopathy (1). They also acknowl-
edged that this did not completely prevent
retinopathy and that to do so would require
the HbA, value to be kept at 5-6%, i.e., the
normal level. The present study showed that
17.2% of patients with a mean HbA, value
between 6 and 6.9% had retinopathy in the

10th year, but none of those with a mean
HbA,. value below 6% had retinopathy. In
the present study, patients with a mean
HbA,, value <6% were confirmed as actu-
ally having diabetes by undergoing the stan-
dard 75-g oral glucose tolerance test
annually Maintenance of the HbA). value
<6% might be effective for the prevention of
retinopathy. However, patients who main-
tained HbA,. <6% succeeded in achieving
glycemic control by diet therapy These
patients probably had a milder form of the
disease, which would enable them to main-
tain a good HbA,. value, which would lead
to a decrease in the prevalence of retinopathy.
Maximum BMI has been cited as an impor-
tant factor for the prevalence of retinopathy
(8), but the relationship between BMI or
ABMI and retinopathy was not significant in
this study. The mean maximum BMI of the
subjects was 25.7 + 3.2 kg/m?, showing that
they were not obese. Blood pressure is also
said to be an important factor in the devel-
opment of retinopathy (9). The blood pres-
sure of the subjects was well controlled so
that no such relationship was observed in

Table 1—Multiple logistic regression analysis of retinopathy in the 10th year of follow-up

this study. One study showed a positive asso-
ciation between the genetic background of
the subjects and retinopathy (10). Because
we had not obtained any information of the
genetic background of our subjects at the ini-
tial point of this study, we could not include
the influence of genetic susceptibility to
microvascular complications in our study. In
conclusion, our results support the concept
that an early diagnosis and better glycemic
control lessen the risk for the development of
retinopathy in Japanese patients with
NIDDM.
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